Chronic estrogen alters contractile responsiveness to angiotensin II and norepinephrine in female rat aorta.
Sex hormones have been postulated to play an important role in the modulation of vascular responsiveness to endogenous vasoactive substances. This study was designed to establish the effects of chronic treatment with estrogen in vivo on subsequent contractile responsiveness of aortic rings to angiotensin II or norepinephrine in vitro. Concentration-response curves for angiotensin II were compared in aortic rings with or without endothelium isolated from ovariectomized rats (275-299 g) pretreated with 17 beta-estradiol (approximately 1 mg/kg per day) or placebo for 14 days and from normal prepubertal female rats (125-149 g) pretreated with 17 beta-estradiol (approximately 5 mg/kg per day) or placebo for 14 days. Whether or not endothelium was present, angiotensin II-induced contraction was significantly depressed in rings from 17 beta-estradiol-treated ovariectomized or prepubertal rats when compared to controls, and the pattern of the effects of 17 beta-estradiol-treatment on the concentration-response curves for angiotensin II was similar in the two models. In contrast to angiotensin II-induced contraction, norepinephrine-induced contraction was significantly enhanced in aortic rings with or without endothelium from ovariectomized rats pretreated with 17 beta-estradiol (approximately 1 mg/kg per day, 14 days) and from normal prepubertal female rats pretreated with 17 beta-estradiol (approximately 5 mg/kg per day, 14 days) when compared to controls. The results demonstrate that chronic treatment with 17 beta-estradiol selectively reduced and enhanced contractile responsiveness of aortic rings to angiotensin II and norepinephrine, respectively. Further, the results indicate that the normal prepubertal female rat is an efficient model to investigate modulation by estrogen of aortic responsiveness to vasoactive agents in vitro.